In the female rat, a complex interplay of both stimulatory and inhibitory hypothalamic factors controls the secretion of prolactin. Prolactin regulates a large number of physiological processes from immunity to stress. In the following review, we have chosen to focus on the control of prolactin secretion in the female rat in response to suckling, mating and ovarian steroids. In all three of these states, dopamine, released from neurones in the mediobasal hypothalamus, is a potent inhibitory signal regulating prolactin secretion. Early research has determined that the relief of dopaminergic tone is not enough to account for the full surge of prolactin secretion observed in response to the suckling stimulus, launching a search for possible prolactin-releasing factors. This research has since broadened to include searching for prolactin-releasing factors controlling prolactin secretion following mating or ovarian steroids. A great deal of literature has suggested that this prolactin-releasing factor may include oxytocin. Oxytocin receptors are present on lactotrophs. These oxytocin receptors respond to exogenous oxytocin and antagonism of endogenous oxytocin inhibits lactotroph activity. In addition, the pattern of oxytocin neuronal activity and oxytocin release correlate with the release of prolactin. Here we suggest that not only is oxytocin stimulating prolactin secretion, but we also hypothesize that prolactin secretion is controlled by a complex network of positive (oxytocin) and negative (dopamine) feedback loops. In the present review, we will discuss this literature and attempt to describe the circuitry we believe may be responsible for controlling prolactin secretion.
Prolactin, so named for its ability to stimulate lactation and mammary gland development, is a protein hormone which is primarily synthesized in and secreted from lactotrophs in the anterior pituitary gland (1) . In rats, the translation of the prolactin gene results in a 197 amino acid polypeptide (2) , which influences over 300 physiological events including osmoregulation, immunomodulation, behaviour, reproduction, growth and development (3) . Although prolactin exerts its effects on a number of biological events, the physiological control of its secretion is not wholly defined. Furthermore, while prolactin plays an undeniable role in pregnancy and stress, the role of oxytocin in these states is not yet clear. Therefore, in the following sections, we focus on the control of prolactin secretion in response to suckling, mating and ovarian steroids. We include evidence for oxytocin's stimulatory and dopamine's inhibitory roles on prolactin secretion. In addition, we discuss prolactin's stimulatory role on oxytocin secretion, suggesting an oxytocin-prolactin positive feedback in conjunction with the classical dopamine-prolactin negative feedback in the control of prolactin secretion.
Prolactin Secretion
Prolactin is secreted 1) in response to suckling 2) in response to mating and 3) on prooestrus evening in response to ovarian steroids (3) (Fig. 1) . The suckling of rat pups initiates a surge of prolactin concentration that persists in the lactating rat as long as the suckling stimulus is maintained (4) . Prolactin increases within 5 minutes of the suckling stimulus and reaches peak levels by 30 minutes. Upon the withdrawal of this stimulus, prolactin secretion subsides within 10 minutes. Increasing the number of suckling pups further increases the magnitude of prolactin secretion (4) . This is a classical neuroendocrine reflex; an acute stimulus tightly accompanied by a transient secretory response that persists as long as the stimulus is applied. Following the mating stimulus, the female rat secretes a nocturnal (peaking between 0300-0500h) and a diurnal (peaking between 1700-2000h) surge of prolactin (5) (6) (7) (8) . The nocturnal surge is consistently greater in magnitude compared to the diurnal surge (5, 8) . These surges function to maintain progesterone secretion by rescuing the short-lived corpus luteum. Progesterone induces changes of the endometrium allowing implantation of the blastocyst and is responsible for maintaining uterine quiescence throughout gestation. If the mating was fertile, the prolactin surges persist for 10 days (8, 9) at which point a prolactin-like luteotrophic factor, secreted from the placenta, maintains progesterone secretion for the remainder of pregnancy. If the mating was sterile, the female rat enters into a period of pseudopregnancy and these prolactin surges recur for 12 days (6, 8) . Artificial stimulation of the uterine cervix is a copulomimetic model in ovariectomized rats, in which the female secretes surges of prolactin for 12 days even in the absence of a continued stimulus. Because these rats lack ovaries, this demonstrates that ovarian steroids are not required for initiation or maintenance of this unique secretory response. Conversely, in response to rising titers of oestradiol during the 4-day oestrous cycle of the female rat, prolactin secretion is sharply elevated on the evening of pro-oestrus just prior to the luteinizing hormone surge (6) . Prolactin returns to basal levels the following morning and remains there throughout the rest of the oestrous cycle. In ovariectomized animals, the administration of a bolus injection of oestradiol initiates a surge of prolactin release, which is similar in timing and magnitude to that secreted on pro-oestrus (9) . The administration of progesterone amplifies and anticipates this surge (10) .
Neuroendocrine Dopaminergic Neurones Tonically Inhibit Prolactin Secretion
During periods of non-stimulation, lactotrophs release prolactin in a constitutive manner. For this reason, neuroendocrine dopaminergic neurones tonically inhibit prolactin secretion from the lactotrophs. The coordinated release of dopamine from three populations of dopaminergic neurones arising from the mediobasal hypothalamus produces this tonic inhibition. The 1) tuberoinfundibular dopaminergic (TIDA) neurones (A12) are located in the dorsomedial arcuate nucleus and project to the external zone of the median eminence where they terminate on a fenestrated capillary bed that drains into long portal vessels, carrying dopamine to the anterior lobe of the pituitary gland. 2) The tuberohypophyseal dopaminergic (THDA) neurones (A12) are located throughout the rostral arcuate nucleus and project through the internal zone of the median eminence before terminating on short portal vessels in the neural and intermediate lobe of the pituitary. Likewise, the 3) periventricular hypophyseal dopaminergic (PHDA) neurones (A14) are located in the periventricular region of the hypothalamus and project through the internal layer of the median eminence before terminating on short portal vessels in the intermediate lobe. Dopamine released from the THDA and PHDA neurones arrives at fenestrated short portal vessels, which then drain into the anterior lobe. These dopamine neurones are often referred to as neuroendocrine dopaminergic neurones, as dopamine arrives at the lactotroph through a blood-borne pathway. Upon arrival at the lactotroph, dopamine binds to the D 2 receptors (11), resulting in a decrease in prolactin secretion (for reference see (3)).
In response to suckling, oestradiol or mating stimuli, the amount of dopamine arriving at the anterior pituitary decreases. Following a short time delay, prolactin secretion is elevated before negatively feeding back to stimulate dopamine release into portal blood by crossing an active transport system in the choroid plexus (12) and binding to prolactin receptors on neuroendocrine dopaminergic neurones (13) (14) (15) . The interactions between dopamine and prolactin constitutes a negative feedback loop in which prolactin controls its own secretion (16) . Inhibition of dopamine secretion into portal blood is most likely the main mechanism involved in controlling prolactin secretion (17) , making prolactin a unique hormone in that its main source of control is inhibitory. However, previous studies suggest that the reduction of dopamine alone may not account for the entire suckling-induced surge of prolactin (18) , suggesting that a prolactin-releasing factor is involved in this secretory response.
Oxytocin as a Prolactin-Releasing Hormone
Many prolactin-releasing factors have been suggested, (among them, thyrotropin-releasing hormone, vasoactive intestinal polypeptide, vasopressin, serotonin, angiotensin II (3), and prolactin-releasing peptide (19) ). However, oxytocin has emerged as the strongest candidate of a prolactin-releasing factor, as determined using Geoffrey Harris' criteria for hypophysiotrophic hormones (Table 1) . Like prolactin, oxytocin plays various roles in coordinating reproduction and it is not entirely surprising that prolactin and oxytocin may interact to orchestrate this vital biological process. Mainly produced in neurones of the paraventricular nucleus and supraoptic nucleus of the hypothalamus, oxytocin is a nonapeptide classically known for its role in milk ejection and parturition. Oxytocin is released from the posterior pituitary, into the peripheral circulation to stimulate contractions of the uterine myometrium or myoepithelium of the mammary glands (20, 21) . Centrally, oxytocin has been implicated in determining maternal behaviour (22) . While the majority of oxytocin neurones project to the posterior pituitary, oxytocin projections to the median eminence are also present (23) . Therefore, oxytocin reaches the lactotrophs in the anterior pituitary primarily through 1) the long portal vessels (from the median eminence to the anterior lobe) 2) through short portal vessels (from the posterior lobe to the anterior lobe) and 3) from the peripheral circulation following release from the posterior pituitary. Here, oxytocin is capable of binding to oxytocin receptors found on the cell membrane of lactotrophs (fulfilling Table 1 , Criterion [1] ) (24) . Experiments done in vitro have shown that administration of oxytocin to lactotrophs initiates prolactin release (fulfilling Table 1 , Criterion [2] ) that is preceded by intracellular Ca 2+ release, suggesting that oxytocin stimulates prolactin secretion via a Ca 2+ -dependent mechanism (25) .
Oxytocin and Suckling-Induced Prolactin Secretion
A number of studies have shown a relationship between oxytocin and prolactin secretion in response to suckling, mating and ovarian steroids. In response to suckling, a rise in oxytocin in the peripheral plasma precedes the increase in suckling-induced prolactin secretion (fulfilling Table 1 , Criterion [4] ) (26, 27) . Lesions of the paraventricular nucleus suppress suckling-induced prolactin secretion (28, 29) . Additionally, peripheral immunoneutralization of oxytocin has been shown to attenuate the suckling-induced rise in prolactin secretion (fulfilling Table 1 , Criterion [3] ) (27) . In agreement with Samson et al., data from our lab ( Fig. 2) (30) has shown that administration of an oxytocin antagonist through an osmotic mini-pump (allowing constant dosing) effectively blocks the suckling-induced rise in prolactin secretion. This antagonist was not capable of passing the blood-brain-barrier, suggesting that its site of action was at the lactotroph. This is not without debate; a second study from the Negro-Vilar laboratory (31) in which an oxytocin antagonist was used does not support these findings. This may have been due to methodological differences in the study; lower doses of an alternate antagonist were injected intravenously. This may suggest that the difference between the data in the Negro-Vilar study and the Freeman study (30) could have been attributed to a missed critical time window, an ineffective oxytocin antagonist, an ineffective dose of the oxytocin antagonist or some combination of these factors.
Interestingly, prolactin stimulates oxytocin secretion during lactation (32, 33) . How this occurs is not yet clear. The number of oxytocin neurones in the paraventricular nucleus expressing the long form of the prolactin receptor increases during lactation (34) . We hypothesize that this couples a positive feedback loop between prolactin and oxytocin leading to increased release of oxytocin, which can then act at the lactotroph to stimulate prolactin secretion (27, 30) . This feedback loop would be mutually beneficial, and would guarantee the necessary partnership of milk production and letdown. During early lactation, in response to the both the cessation of the suckling stimulus and high levels of prolactin, the dopamine-prolactin negative feedback loop is triggered, since a decrease in dopamine release is also observed in response to the suckling stimulus (35, 36) . However, by day 13 of lactation, prolactin is no longer able to activate tuberoinfundibular dopaminergic neurones, suggesting that the dopamine-prolactin negative feedback loop is uncoupled during lactation (37).
Oxytocin and Mating-Induced Prolactin Secretion
In response to mating stimuli, oxytocin neurones are activated resulting in an immediate surge of oxytocin secretion (38, 39) . This release of oxytocin is consistently followed by rhythmic prolactin secretion in rats (fulfilling Table 1 , Criterion [4] ) (40) . Furthermore, there is much evidence of oxytocin's stimulatory role in the prolactin secretory rhythm induced by cervical stimulation. Oxytocin neurones in the paraventricular nucleus and supraoptic nucleus are activated during times of the surges (41-43) and a peripheral bolus injection of oxytocin initiates the prolactin secretory rhythm induced by cervical stimulation (fulfilling Table 1 , Criterion [2] ; Fig. 3 ) (44) . In addition, blocking peripheral oxytocin receptors, prior to or after a mating stimulus, blocks these surges (fulfilling Table 1 , Criterion [3] ; Fig. 4 ) (45, 46) . Once the peripheral oxytocin receptors are no longer blocked, the daily prolactin rhythm induced by cervical stimulation is initiated (46) . Therefore, oxytocin likely stimulates prolactin secretion through direct lactotroph activity.
In addition, when an oxytocin antagonist blocks rhythmic prolactin secretion, rhythmic dopamine release is disrupted as well (46) . For example, prior to the prolactin surge induced by cervical stimulation, THDA dopaminergic activity is elevated. However, in the presence of an oxytocin antagonist, and hence, low prolactin levels, this dopaminergic activity is significantly decreased. This may seem counterintuitive since elevated dopamine release is expected when prolactin secretion is low. However, prolactin secretion is required to stimulate dopamine release with a time delay. Therefore, without an increase in prolactin, there may be no stimulation of dopamine to negatively feedback and decrease prolactin secretion, thereby also altering the time delay. However, dopamine activity of TIDA neurones remained elevated prior to the expected prolactin surge. Therefore, there may be differential regulation by the neuroendocrine dopamine neurones populations in controlling prolactin secretion (47, 48) . One may explain these data by suggesting that the oxytocin antagonist is directly disrupting the activity of dopamine, thereby inhibiting prolactin secretion. However, this is unlikely as oxytocin receptors have not yet been described on neuroendocrine dopaminergic neurones, suggesting instead that the disruption in dopamine release is likely indirect, via its effects on prolactin secretion.
Conversely, a central bolus injection of oxytocin does not trigger a daily secretory prolactin rhythm (D. McKee, unpublished data). If we consider the possibility that the amount of oxytocin required to stimulate prolactin secretion, which is unknown, did not/could not reach the lactotroph, this finding could support the hypothesis that oxytocin acts directly at the lactotroph to stimulate prolactin secretion. Regardless, these data suggest that oxytocin does not act centrally to trigger the daily secretory prolactin rhythm, instead suggesting that oxytocin acts peripherally to stimulate prolactin secretion. Interestingly, central or peripheral ovine prolactin delivery initiates prolactin surges in rats (49) . Blocking central prolactin receptors disrupts the prolactin secretory rhythm induced by ovine prolactin and cervical stimulation. However, similar to blocking oxytocin receptors, once the prolactin antagonist has cleared, the daily prolactin rhythm is restored. These findings may reflect the reported stimulatory effect of central prolactin on oxytocin secretion (50), thus supporting our proposed mechanism of an oxytocin-prolactin positive feedback loop. Presumably, central prolactin stimulates oxytocin neurones, thus oxytocin secretion to the lactotroph. Oxytocin then stimulates prolactin secretion, creating a positive feedback loop. Once a threshold of prolactin is reached, prolactin stimulates dopamine release triggering the dopamine-prolactin negative feedback loop. Therefore, blocking central prolactin receptors, located on oxytocin neurones (34), prevents oxytocin secretion and the oxytocin-prolactin positive feedback loop. Consequently, prolactin levels remain basal, and there is no initiation of the dopamineprolactin negative feedback loop.
Conversely, the dopamine-prolactin negative feedback loop is initiated when the prolactin secretory rhythm is induced by ovine prolactin, and it is disrupted when the prolactin secretory rhythm is blocked by a prolactin antagonist (46) . When the prolactin secretory rhythm is initiated by oxytocin or ovine prolactin (Fig. 5) , a decrease in dopamine release coincides with elevated prolactin levels (44, 49) . These data are consistent with our oxytocin-prolactin positive feedback loop hypothesis and further suggests that this hypothetical loop is capable of overcoming the inhibition of dopamine; at least until the prolactin threshold is reached. These data confirm the significance of prolactin-dopamine negative feedback and that oxytocin, indeed, stimulates the daily prolactin secretory rhythm. More so, these data support our hypothesis that an oxytocin-prolactin positive feedback loop is important in triggering the daily prolactin secretory rhythm.
Oxytocin and Ovarian Steroid-Induced Prolactin Secretion
Ovarian steroids influence both oxytocin neuronal activity and prolactin secretion. Plasma oxytocin concentrations are highest in hypophyseal portal blood on the afternoon of prooestrus (51) just prior to the pro-oestrous surge of prolactin (fulfilling Table 1 , Criterion [4] ) (6) . Likewise, lactotrophs obtained from pro-oestrous rats are more responsive to oxytocin than those obtained from rats in dioestrus (52) . In the supraoptic nucleus, oxytocin gene expression increases throughout the oestrous cycle before peaking on oestrus (53) . Likewise, the number of oxytocin neurones expressing fos-related antigen in the paraventricular and periventricular nuclei of oestradiol-treated animals gradually rises across the day, peaking at approximately the same time as the oestradiol-induced surge of prolactin, suggesting that oxytocin is modulated by oestradiol and may be stimulating prolactin secretion (54) . Oxytocin immunoneutralization or application of an oxytocin antagonist attenuates the prooestrous and the oestradiol-induced surges of prolactin (fulfilling Table 1 , Criterion [3] ) (27, 30, 31, 55) . Additionally, plasma oxytocin concentrations increase in response to exogenous oestradiol administration (56) . Therefore, a possible permissive role of oestradiol on prolactin secretion may be its ability to influence oxytocin activity.
In the rat (57) and the mouse (58), oxytocin receptors are influenced by oestradiol and their promoters contain an oestrogen response element. In the anterior pituitary, oxytocin receptor mRNA has been localized to lactotrophs and oestradiol has been shown to increase this population of oxytocin receptor mRNA 6-fold in ovariectomized rats (24, 59) . Because oxytocin receptors are robustly upregulated in response to oestradiol, it is not surprising that a lower dose of oxytocin antagonist is necessary to block the surges of prolactin in cervically stimulated-ovariectomized rats compared to oestradiol-treated ovariectomized rats (Fig. 6)  (30, 46) .
In ovariectomized animals, the administration of a bolus injection of oestradiol initiates a surge of prolactin release, which is similar in timing and magnitude to that secreted on prooestrus (9) . The administration of progesterone amplifies and anticipates this surge (10) . Interestingly, the estradiol + progesterone-induced surge of prolactin is not prevented by oxytocin antagonist administration (30) . In the anterior pituitary, oxytocin receptor gene expression increases in response to oestradiol, but no further increase is observed in response to progesterone (60) . Likewise, in the anterior pituitary (where oxytocin receptors have been localized to lactotrophs (59) , progesterone has no effect on oestradiol-induced upregulation of oxytocin receptor density (30) , suggesting that progesterone acts through other mechanisms to stimulate prolactin secretion. One suggested mechanism might be through the inhibition of dopamine. Short-term progesterone treatment decreases dopamine synthesis and release, as well as tyrosine hydroxylase activity and mRNA (47, (61) (62) (63) (64) (65) (66) (67) (68) . This results in the prolongation and amplification of the prolactin surge (61, 64, 65) . While progesterone receptors are not localized to lactotrophs in the rat (69), they have been localized to tyrosine hydroxylase-positive neurones found in the periventricular and ARN of the hypothalamus (69) (70) (71) . TIDA, THDA and PHDA neurones (72) arise from these regions and secrete dopamine into hypophyseal blood which binds to D 2 receptors found on lactotrophs and inhibits the secretion of prolactin (11) . Therefore, in the presence of progesterone, prolactin secretion may not involve oxytocin; instead, it may simply involve the inhibition of dopamine, thereby allowing for a prolactin surge. Regardless, this underscores the complex interplay between the physiological regulation of prolactin by its modulators, dopamine and oxytocin.
The stimulatory effects of prolactin on oxytocin neurones has been described, however, recent data has added a novel dimension to this proposed model. Prolactin has been shown to decrease firing of oxytocin neurones in the supraoptic nucleus in non-pregnant rats (stage of oestrous cycle not described) (34) , cause a hyperpolarizing effect on magnocellular oxytocin neurones in the paraventricular nucleus of pubertal females (stage of oestrous cycle not described) (73) and induces both inhibitory and stimulatory effects in male rats. This intriguing effect suggests that prolactin is capable of controlling its secretion through two routes; prolactin is capable of feeding back to dopaminergic neurones to increase their firing which ultimately decreased prolactin release and now there is evidence that prolactin is able to inhibit its stimulatory factor when prolactin levels are high. It would be interesting to see if prolactin has a differential effect on oxytocin neurone activity across (1) different stages of the estrous cycle, (2) following mating or (3) during pregnancy and lactation. Due to the tight regulation of both prolactin and oxytocin by estradiol and progesterone, different physiological conditions may possibly affect the firing rate of oxytocin neurones following prolactin treatment. These studies add an exciting new direction for this field; prolactin may play both a stimulatory role on oxytocin activity as well as an inhibitory one, suggesting that the control of prolactin secretion is even more complicated than previously described.
Implications in humans
Evidence suggests that this circuitry may extend from rats to humans. For example, intranasal oxytocin administration increases the amount of milk collected from primipara women who have delivered prematurely (74) . Although prolactin secretion was not directly measured, this would suggest that oxytocin stimulated milk production. The other possibility of course is that oxytocin stimulated milk ejection alone, but this is less likely since a 3.5 times enhancement in milk occurred. In addition, a positive correlation between oxytocin and prolactin secretion is observed during breastfeeding, even though differential patterns of oxytocin (pulsatile) and prolactin (continuous) secretions are present (75) . More so, oxytocin significantly increases ten minutes prior to elevation of prolactin secretion, consistent with our hypothesis that oxytocin stimulates prolactin secretion in response to suckling (75) . Following mating, there is an increasing evidence of the interactions between oxytocin and prolactin following orgasm in humans. Interestingly, briefly following orgasm, oxytocin and prolactin begin to elevate (76, 77) . Oxytocin increases in response to sexual arousal and is highest following orgasm (78) . Following orgasm, an acute surge of prolactin occurs and remains elevated for 60 minutes and begins to decline by 100 minutes in humans (79) . During the menstrual cycle, oxytocin's role is not clear.
In some cases, oxytocin and prolactin secretion show no correlation during the menstrual cycle (80) . However, it appears that oxytocin may indirectly stimulate prolactin secretion by enhancing vasoactive intestinal polypeptide-induced prolactin secretion (81) . Interestingly, neuroendocrine dopaminergic neurones and oxytocin neurones both express vasoactive intestinal polypeptide 2 receptors (25, 82) , suggesting a complex set of negative and positive feedback loops. It seems reasonable to hypothesize that in response to oxytocin, vasoactive intestinal polypeptide is released which binds to vasoactive intestinal polypeptide 2 receptors on oxytocin neurones leading to oxytocin release into the portal vasculature ultimately stimulating prolactin secretion from the lactotroph.
Conclusion
The complexity of prolactin secretion is undeniable. This may be because prolactin plays such an essential role in successful rat gestation. This review proposes mechanisms involved in the control of prolactin secretion in response to suckling, mating stimuli, and ovarian steroids. In these three conditions, we suggest that oxytocin stimulates prolactin secretion initiating an oxytocin-prolactin positive feedback loop. This positive feedback loop produces a sufficient amount of prolactin secretion to induce a dopamine-prolactin negative feedback loop, resulting in two independent loops with indirect interactions (Fig 7) . It is possible that prolactin is variably controlled in order to maintain the success of reproduction. One thing that remains consistent, however, is the stimulatory effect that oxytocin has on prolactin secretion and in turn the inhibitory tone that neuroendocrine dopaminergic neurones must sustain in order to maintain the quiescence of the lactotrophs. It seems that oxytocin's physiological role is to directly stimulate prolactin secretion, which then triggers dopamine release. This pattern varies according to the physiological state, yet the basic mechanism is similar. Future work should investigate the direct relationship between oxytocin, prolactin and neuroendocrine dopamine in order to have a more thorough understanding of the control of prolactin secretion. Prolactin is secreted 1) in response to suckling 2) in response to mating and 3) on prooestrus evening in response to ovarian steroids (3) (Fig. 1) . The suckling of rat pups initiates a surge of prolactin concentration that persists in the lactating rat as long as the suckling stimulus is maintained (4). Prolactin increases within 5 minutes of the suckling stimulus and reaches peak levels by 30 minutes. Prolactin secretory rhythm induced by oxytocin. Prolactin secretion in ovariectomized (rats after a single intravenous injection (black arrow) of either oxytocin (solid line) or saline (dotted line with open circles).*Significantly higher prolactin levels for oxytocin-injected animals compared with saline-injected animals (P < 0.05); #Significantly higher prolactin levels for cervically-stimulated animals (dotted line with closed circles) compared with saline-injected animals (P < 0.05). (Adapted from Egli 2006) Prolactin (PRL) secretory rhythm induced by cervical stimulation (CS). The prolactin secretory rhythm induced by cervical stimulation is blocked by antagonizing peripheral oxytocin receptors. Oxytocin antagonist (OTA) (dotted line) or saline (solid line) in ovariectomizedrats. Values are expressed as mean ηg/mL of prolactin ± SE (n=3-10 serial samples/point). *Significantly lower prolactin levels than corresponding times in saline infused rats (P < 0.05). There was no significant elevation in prolactinsecretion at any time in the oxytocin antagonist-treated group. aStatistical difference from all other time points within the saline infused rats. Oestradiol-induced prolactin (PRL) secretion.Mean concentration (ηg/mL /mL±SEM) of serum prolactin in ovariectomizedanimals treated with oestradiol(n=6) following the infusion of oxytocin antagonist (solid line) or saline (dotted line). A 24 hour infusion of 12.5 /g//Lof oxytocin antagonistattenuated the estradiol-induced prolactinsurge at 1700h, whereas 1.25 /g//Land 3.75 /g//L did not affect the prolactin surge (two-way ANOVA, followed by Bonferroni's test Proposed Model. The proposed model for the control of prolactin secretion in the female rat in response to three physiological conditions: suckling, mating stimuli, ovarian steroids. This includes the classical negative dopamine-prolactin feedback loop and the positive oxytocin-prolactin feedback loop. We hypothesize that oxytocin stimulates (+) prolactin secretion triggering a positive feedback loop until a threshold of prolactin secretion is reached to stimulate dopamine release. Dopamine in turn inhibits (-) prolactin secretion. DA=dopamine, OT=oxytocin, PRL=prolactin. Table 1 [1] The presence of receptors on the target cell.
[2] The response of the target cell to exogenous peptide.
[3] An inhibitory effect observed following antagonism of endogenous peptide.
[4] A pattern of secretory activity of the endogenous peptide that correlates with the activity of the target cell.
